Asymmetry and human facial attractiveness:
symmetry may not always be beautiful
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SUMMARY

It has been postulated that levels of fluctuating asymmetry in human faces may be negatively related to
components of fitness such as parasite-resistance; hence potential mates with low levels of asymmetry may
appear more attractive. However, previous investigations of the relationship between asymmetry and
facial attractiveness have confounded manipulations of asymmetry with facial “averageness’ and mean
trait size. In this experiment we performed a manipulation that altered asymmetry within a face without
altering the mean size of facial features. These faces were then rated on attractiveness. Contrary to what
was predicted, faces that were made more symmetrical were perceived as being less attractive. These
results do not support the hypothesis that attractiveness is related to low levels of fluctuating asymmetry.
The observed positive relationship between asymmetry and facial attractiveness may be because certain
facial features (including those contributing to attractiveness) in fact show directional asymmetry or
antisymmetry. Our manipulations thus render naturally asymmetric [eatures symmetrical. This may

make symmetric faces less attractive because of the reduction of natural directional asymmetrics, perhaps

making the faces appear unemotional. The role of luctuating asymmetries alone in assessments of facial

beauty is still unknown, although this experiment suggests fluctuating asymmetry is relatively unimportant

compared with directional asymmetry.

1. INTRODUCTION

Itis only recently that researchers have returned to the
question of the underlying basis of perception and
establishment  of  human  physical — attractiveness
(Thanakar & Twakawi 1979; Bernstein el al. 1982;
Maret 1983; Maret & Harling 1985; Alley &
Iildebrandt 1988 ; Buss 1989 ; Cunningham el al. 1990;
Thornhill & Gangestad 1993; Grammer & Thornhill
1994; Perrett of al. 1994). Recent theories have
proposed that human attractiveness is centred around
choices for individuals that are best at resisting
pathogen and parasite infection (sec Thornhill &
Gangestad 1993). 1t s possible that more heterozygous
mdividuals are more capable of resisting infection than
homozygotes, as pathogens are generally least adapted
to the proteins produced by rare alleles that appear
relatively more frequently in heterozygotes. 1f hetero-
zygotes arc better at avoiding infection they may be
preferred as a mate, as they are more likely to produce
viable offspring and be better able to provide parental
carc. In this scenario, female choice for heterozygous
males could evolve under parasite-driven frequency-
dependent selection {for discussion, sce Mitton 1993).

There 1s substantial evidence that links hetero-
zygosity with increased developmental homeostasis
and low levels of fluctuating asymmetry (Fa: small,
random deviations [rom perfect symmetrical devel-
opment, sce Van Valen 1962). 1t would appear that
human heterozygotes can bufler themselves against
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developmental perturbations more effectively than
homozygotes, and so generate morphological structures
that are more symmetric (for example, sce Adams &
Niswander [967; Bailit ¢t al. 1970; Woolf & Gianas
1976, 1977; Townsend & Brown 1980; Soulé &
Couzin-Roudy 1982; Smith et al. 1983; Livshits &
Kobyliansky 1985, 1987). Generally, because hetero-
zygosity may be revealed by Fa values, [emales could
preferentially choose symmetric males that are more
likely to be heterozygous and more capable of resisting
parasitic infection. There is some zoological evidence
to suggest that females prefer males that are more
heterozygous (Watt el al. 1986) and symmetric (Moller
1992, 1993; Swaddle & Cuthill, 19944, b; Swaddle
1995).
Reécent  theorics propose  that development  of
testosterone-mediated  structures  honestly advertise
pathogen resistance capabilities of individuals, as only
the highest quality individuals can aflord the handicap
ol compromising their immune system by growing such
structures (Folstad & Karter 1992; Wedekind 1992).
The developmental stress imposed in growing exag-
gerated sccondary sexual traits can lead to substantially
higher levels of ra in these traits than in other
morphological features (Moller & Toglund 1991),
with high quality individuals capable of growing both
large and symmetrical display traits. Therefore, mean
size and asymmetry of sccondary sexual traits may
both be used in mate choice (Moller 1992, 1993).
Testosterone promotes the development of many
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Igure 1. Example of the manipulations produced in a female face. (a) Normal; (4) NsymmlI; {(¢) Symm;

(d) Nsymmll; and (¢) Mirror.

secondary sexual traits n vertebrates, which should
honestly reveal aspects of individual fitness. Many
human facial features undergo testosterone-mediated
development, especially in males (Tanner 1978 ; Enlow
1990; Thornhill & Gangestad 1993). Tl these structures
do reliably reveal quality, humans seeking potential
mates should assess not only the mean size of such
secondary sexual traits, but also their symmetry. Two
further predictions may be made. Symmetry may be
perceived as being relatively more attractive in male
than female laces, as the ‘testosteronc hypothesis’
predicts that deviations from facial symmetry should
be more apparent in males. Also, females may be more
sensitive 10 symmetry in their assessment of mates. This

follows [rom both the presumed higher susceptibility of

males (0 Fa in testosterone-mediated [acial traits, and
the possible higher cost to females in making “bad’
mate-choice decisions (see Andersson 1994, or any
general text on sexual selection theory).

It would appear that developmental homecostasis,

measured by ¥a, may play a role in the assessment of
bl

human attractiveness. 1t has been found that subjective
rankings of facial attractivencss arc negatively corre-
lated with levels of 1A in seven bilateral, non-facial
badily traits (Gangestad ez al. 1995). Tn another study,
Grammer & Thornhill (1994) obtained preliminary
findings concerning the possible role of facial asym-
metry in human attractiveness. In their experiment,
they blended f{aces of different subjects together using
computer-generated imagery. The more faces that
they blended together, the more ‘average’ and
symmetric the resuliing image became. In other words,
effects ol symmetry, tacial averageness and facial trait
size cannot be separated. Nonetheless, they interpreted
their data i a way that suggests that there is a
prelerence for symmetry in both male and female faces.
Conversely, other recent studies, using reflection of one
hall of the face along the midline to create symmetrical
lefi-lett and right right composites, have found that
perfectly symmetrical faces are perceived as less
attractive (Langlois el al. 1994 ; Kowner 1995). There
is thus a nced to resolve these differences, and to
separate potentially confounding eflects of averageness,
mean trait size and symmelry.

In this
generated manipulation procedure that examines these

cxper ument  we 21(1()1)t("(1 a (,omputcr—

effects by independently manipulating symmetyy with-
out altering averageness or trait size within a face. We
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used a repeated measures design, where photographs
are manipulated to varying degrees of symmetry, and
then subjectively rated for altractiveness by subjects.

2. METHOD

Black and white photographs of white Zoology under-
graduates aged 17-19 years-old were used in this experiment
(the sitters). These photographs were all taken in similar
lighting conditions, with illumination from both left and
right sides to minimize any lateralization of shading No
instructions were given to the sitters as to their facial
expression. All the sitters were facing directly into the camera
and noune ol the photographs displayed intense or apparent
posed expressions. Sixteen male and sixteen lemale photo-
graphs that represented the full spectrum of attractiveness
scores (based on data from a previous study, Swaddle 1994)
were selected. The photographs were scanned into a rex file
using a Hewlett-Packard ScanJet ITe scanner. Using Micro-
soft Paintbrush, a hollow black ellipse was drawn over the
faces, thereby excluding haii, ears and ncck from the picture.
These faces were then manipulated using Gryphon Software
Corporation’s Morph program (Gryphon Software Cor-
poration 1993). This software morphs pictures together by
creating a two-dimensional spatially-warped crosstade be-
tween two different images. This creates a blend of two
images where the elements of cach of the two pictures are
transplaced to an Intermediate position between them
(Gryphon Software Corporation 1993; see also Perrett ef al.
1994, who usc similar techniques). By morphing a normal,
unmanipulated face with its mirror image, it is possible to
create a perlectly symmetric image without altering average
trait size. Intermediate morphs (259, and 75 %) between the
normal and mirror image create faces that arve increasingly
symmetric, but not completely so. The photographs were
manipulated to producce five different conditions: (i) normal
asymmetric, Normal; (ii) nearly symmetric intermediate
morph that is a 259, transformation from the normal face,
Nsymml ; (iii) perfectly symmetric morph, Symim; (iv) nearly
symmetric intermediate morph that is 25 %, from the mirror
face, NsymmlI; (v) Mirror, in which the entire face appears
as it would be reflected in a mirror {the 1ight side appears on
the left and vice versa). Hardcopies of the manipulated
photographs werc obtained using a LaserWhriter 11 printer
(sce figure 1) at a resolution of 300 dots per inch. All the
images were printed 5 cn high and 3.5 cm wide, so that all
32 pictures (16 male and 16 female) could be presented
simultancously on one 420 x 594 mm shect. Five dillerent
shects were prepaved; cvery sheet consisted ol one ma-
nipulation from cvery photograph. Every sitter appeared
only once on all five sheets. The manipulations were
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represented equally between the five different photograph
sheets. The position of pictures on the sheets was randomized.

The subjects for this experiment were 37 male and 45
fernale white Stage 11 Zoology undergraduates at the
University of Bristol. Subjects were totally untamiliar with
any of the graduates used as sitters, and took part voluntarily
as part of a practical session. Subjects were randomly divided
ito five groups; every group received a different sheet
number. Every subject had their own sheet of pictures, none
of the sheets were shared. Subjects were instructed to assign
each picture, in turn, a scorc for facial attractivencss on a
scale from 1 (least attractive) to 10 (most attractive). All
subjects allocated scores to all photographs, irrespective of
sex. Subjects were instiucted to spend approximately 10 s
scoring each picture independently. 'I'his experimental design
mecant that cach group ol subjects were presented with
different manipulations of each sitter, so that all manipu-
lations of all sitters were represented equally.

After inspection of the data, analysis of the resulls was
performed using the Manova procedure on sess (SPSS
Incorporated 1988) using untranstormed data; all resicluals
were normally distributed. Comparisons of the eflects of the
different manipulations were performed by pairwise con-
trasts. T'wo-tailed tests of significance are used throughout.

3. RESULTS

There was an overall effect of the manipulations
(#4190 = 441, p=0.003; sce figure 2). The Normal
and Mirror treatments were preferred over the Symm
treatment (Normal versus Symm, ¢ = 3.72, p = 0.0003;
Mirror versus Symm, [ = 2.97, p = 0.004), but there
was no attractiveness difference Normal
and Miuror Treatments (Normal versus Mirror,
t=—0.755, p = 0.452). The Normal treatment also

between

attained higher attractiveness ratings than  both
NsymmlI and NsymmlII pictures (Normal versus
Nsymml, ¢=—1.87, p=0.064; Normal versus
Nsymmll, t=—2.36, p=20.020), although this
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Figure 3. Corrclation between the effect of symmetry
manipulation (the change between Normal and Symm mean
attractiveness ratings) and the mean attractiveness of each
sitter. Open circles, males; crosses, females.
altractiveness of naturally attractive faces is more severe.

‘I'he reduction in

difference was not as large as that observed between
Normal and Symm (rcatments. There was a tendency
for Nsymml and NsymmlIT to be preferred over the
Symm manipulation (Symm versus Nsymml, £ = 1.85,
p=10.067; Symm versus Nsymmll, (=137, p=
0.173), but these differences were not significant.
There was no effect of subjects’ sex on attractiveness
ratings (subject sex Fy 4, = 0.90, p = 0.346; subject

sex—by-treatment interaction fy 14, = 0.46, p = 0.768).
Although on average female sitters were rated as more
attractive than males (Iq 40 = 23.91, p < 0.001}), there
was no sitter-sex-by (rcatment interaction (fg 1,0 =
0.62, p = 0.646), nor a threc-way interaction between
sitter -sex, subject sex and manipulation (fg 45, = 0.18,
p=0951). That 15, symmetry manipulation affected
the attractiveness of both sexes, as rated by both sexes,
in the same way. However, there was some evidence

1

Normal Nsymml Symm Nsymmil Mirror

manipulation

Figure 2. Mean (+s.e.) facal attractiveness score for photographs of (@) male and (#) female sitters, as rated by male
(filled bars) and female (shaded bars) subjects. There was an overall eflect of the manipulations, (£ .,, = 4.44,

p=0.003).

Proc. R Soc. Lond B (1995)



114 J. P. Swaddle and 1. €. Guthill

that the change in attractiveness score, as a result of

increased symmetry, was greater for mnaturally at-
tractive lace

s than less attractive ones (change in mean
attractiveness, Normal-Symm, corrclated with mean
attractiveness of Normal: malesy = —0.743, p < 0.001;
females r = —0.430, p = 0.075; n = 16 in each case).
The only faces whose attractiveness was increased by
heing rendered symmetyical were those that were rated
least attractive in the Normal state (see figure 3).

4, DISCUSSION

T'hese results clearly indicate that decreased lacial
asymmetry (Nsymml, Nsymmll and Symm) is not
preferred over the natural levels of asymmeltry that
exist in unmanipulated faces (Normal and Mirror). As
asymmetry of the face decreases, perceived attract-
iveness of that face also decreases. This appears to be a
genuine ellect of the change in level of asymmetry, as
the most symmetric (reatment (Symm) attained the
lowest scores, whereas the slightly more asymmetric
aeatments (NsymmlI and Nsymmll) received more
favourable ratings (see figure 2). If the changes in
attractiveness between the treatments werce purcly an
eflect of manipulation per se, there would be no dilTer-
ence between the Symm and Nsymm treatments. As the
manipulations only altcred facial asymmetry, and not
mean trait size between the (wo sides of the face, we
can conclude that reducing levels of asymmetry in
these human faces also reduces perceived attractive-
ness. Facial asymmetry, at least within the natural
range exhibited by our sitters, actually appears to be
an attractive {eature. However, this study was limited
to investigations of symmetry and attractiveness in a
small sample of Gaucasian faces. Both the perception
of symmetry and attractiveness may differ between
cultures (Washburn & Crowe 1988; Perrett el al.
1994) ; therefore, it 1s not possible to draw conclusions
concerning the general applicability of these {indings
across races. Nevertheless, both Langlois et al. (1994)
and Kowner (1995) have recached similar conclusions
using different procedures. Faces reflected along their
midline, to produce lett=left or right- right composites,
were perceived as less attractive than normal faces.

The presence of a positive relationship between
asymmetry and facial attractiveness does not support
(Thornhll &
Gangestad 1993) and conllicts with a recent ex-
periment in which a negative relationship was found
(Grammer & Thornhill 1994). Furthermore, we found

the pavasite resistance hypothesis

no cfiect ol sitter’s (or subject’s) sex on the influence ol

&  Thornhill’s
results indicated that trait averageness and symmetry

symmetry  manipulation.  Grammer

were preferred in female faces, but more extreme facial
traits and symmetry were preferred in male faces.
However, by blending faces together to create average
and symmetric faces, Grammer & Thornhill were
manipulating not just trait symmetry, but also (rait size
and facial “averageness’. Both trait size and facial
averageness influence perceived athactiveness (Hess
1975; Terry 1977; McAfee et al. 1982; Berry &
McArthur 19855 Cunningham 1986; Langlois &
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Roggman 1990; Alley & Cunningham 1991). There-
fore, in the light ol our findings we would suggest that,
in their study, the effect of changing levels of facial
asymmetry may have been partly masked by the
influence ol facial averageness and trait size on
attractiveness.

As part of their asymmetry analysis, Grammer &
Thornhill (1994) calculated an index of asymmetry by
plotting midpoints on lines that connected pairs of
bilateral facial characters; they did not measurc left
minus right values (1.c. absolute ¥a, reler to Palmer &
Strobeck 1986; Swaddle ef al. 1994). They assume that
on a perfectly symmetrical face, all the midpoints from
several paired fecatures would lie on the same perfectly
vertical line, However, this method of assessing
asymmetry does not allow for directional asymmetries
acting in opposite directions in dillerent traits, nor does
it allow for the presence of antisymmetry (i.e. either the
left or right component of the trait is larger, with equal
probability ol either) in facial [catures (sce Van Valen,
1962 [or definitions of asymumetrics). Difficulties in
defining the “truc’ midline of a face have long been
reccognized in  morphometrics  (for example, sece
Sackheim & Gur 1983).

The type of manipulation performed by Grammer &
Thornhill (1994), that of blending faces together,
cannot isolate Fa from dircctional asymmetry and
antisymmetry. This criticism is also applicable to oux
manipulations, and those of Langlois ¢t al. (1994) and
Kowner (1995). We have decreased levels of asym-
melry per se, not just Fa; which may account for the
observed positive relationship between asymmetry and
attractiveness. Lowering levels ol directional and
, as the
ss lateralization (i.e.

anlisymmetry may reduce facial attractivencss

human face 18 known to poss
asymmetry) ol emotional expression (Borod & Claron
1980) and traits
asymmetrics. As Tas are usually very small, the ellect of

some may display directional
reducing directional and antisymmetrics may conceal
any effect of ra, which may show a dillerent re-
lationship with attractiveness. 'The common feature of
our study, Langlois ef al. (1994) and Kowner (1995) is
that of manipulating all asymmetrics. Grammer &
Thornhill’s (1994) method, of blending different faces,
rctains directional asymmetries, but reduces them to
the average of the sample.

TTuman faces do exhibit significant amounts of both
dircctional asymmetry and antisymmetry in skcletal
and soft tissue structures (for examples, see Farkas &
Chcung 1981; Livshits & Smouse 1993). Tacial
asymmetries also arise due to asymmetrics in muscle
tone when the face is at rest (Sackheim et «f. 1984), and
directional elements ol voluntary (acial expression (for
examples, see Campbell 1978; Ekman et al. 1981).
Markedly reducing all asymmeltries may make the face
appear ‘unnatural’ and hence less attractive (cf.
Kowner 1995). The effect that we have quantified in
this cxperiment may not be an cffect created by
changing levels of Fa alone. As the human face does
exhibit other kinds of asymmetry than ra, there arve
other developmental influences acting on the face that
This 1mplies that
predictions concerning  the role ol asymmetry in

affect perceived  attractiveness,
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assessments of facial attractiveness that only consider
¥A (and not directional asymmetry and antisymmetry)
are limited and, in some cases, may not be valid. 1t also
suggests that fluctuating asymmetries will be extremely
diflicult to detect in human faces, as they will be
hidden by the other, larger types of asymmetry. This
may make the assessment of asymmetry in human faces
an unreliable indicator of individual fitness (e.g.
through parasite-resistance capability).
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